Introduction
Overweight or obesity is dramatically increasing in its incidence and prevalence, and has become a worldwide public health problem. 1 The overall prevalence of overweight and obesity has increased to 53.4% in middle-aged and senior Chinese people. 2 Obesity is important in the genesis of diabetes mellitus, hypertension and cardiovascular disease, all of which increase the risk of chronic kidney disease (CKD). 3 Recently, there is a growing evidence that obesity itself significantly increases CKD and accelerates its progression. 4, 5 As a result, the absolute number of CKD may be disturbing among overweight or obese populations. Unfortunately, many overweight individuals are unaware of having CKD. So early screening of CKD for the overweight may be necessary.
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Microalbuminuria(MA) is the earliest sign of CKD and is a predictor of the progression of CKD to the end-stage renal disease(ESRD). 6 Currently, several screening strategies for detection of CKD have been proposed in the diverse population. For example, screening MA for all individuals with diabetes has been recommended by several international organizations. 7, 8 It is also advocated to screen MA for people with hypertension and old. [8] [9] [10] However, few recommendations have been present for the overweight. In this context, a routine, economical but comprehensive method to predict MA would be helpful to promote early awareness and better management of CKD among the overweight population.
On the other hand, evidence from clinical studies indicated that metabolic disorder is already present at an early phase of renal damage. Those metabolic factors have been implicated in the pathogenesis of chronic kidney disease and some of them can be virtually used to estimate the risk of renal damage. 11 For instance, high serum triglyceride(TG) and low high-density lipoprotein cholesterol(HDL-C) levels predict an increased risk of renal damage. 12 In addition, elevated levels of blood pressure(BP), extra large abdominal circumference, and high plasma glucose level have been associated with an increased prevalence of both MA and CKD. 13 Given the relative ease of measuring body mass index(BMI), fasting plasma glucose(FPG), BP, and lipid concentrations, and also their importance as risk factors of MA and CKD, we attempted to develop a logistic regression model based on these measurements to 4 identify individuals who not only have MA but also at greatest risk for CKD. 
Design and Methods

Subjects
Statistic analysis:
The subjects were divided into two groups, namely the normalbuminuria and the microalbuminuria. The Student's t test was used to compare the differences between the two groups for continuous variables. The relationship of MA with demographic and metabolic variables was analyzed by univariate and multivariate logistic regression, and the odds ratios (OR) and confidence intervals (CI) for increased risk of MA were calculated. A forward stepwise multivariate logistic regression analysis was used to build the model for predicting the risk of MA. Meanwhile, the probabilities generated from the regression model were saved and used as new input variables to meet the requirement of receiver operating characteristic (ROC) curve analysis. UAER was used as the standard method to generate binomial variables. In order to evaluate the performance of the model predicting MA, the ROC curves of lipids ratio, eGFR, UAlb,
UACR and the final model were generated, respectively, and their areas under ROC curve were compared with each other. In addition, the ROC curves were used to identify the optimal decision threshold through the Youden index. Sensitivity, specificity, positive predictive value, negative predictive value and global predictive value for the thresholds chosen were calculated. Analysis was performed using SPSS software version 15.0 (SPSS Inc. Chicago, IL). All P-values were 2-sided and a p-value of <0.05 was considered as statistical significance.
RESULTS
Baseline characteristics of study subjects
The study subjects consisted of 245 individuals classified as overweight or obesity.
All participants were adult men with a mean age ( The prevalence of abnormal metabolic components among overweight population Figure 1 shows the prevalence of components of MS, defined by the IDF criteria, among overweight population. Abnormal metabolism was highly prevalent in the overweight population. Of the subjects, 45.7% had hypertension, 18.2% had hyperglycemia, 57.6% had high TG and 40% had low HDL-C, and the prevalence of MS was 48.2%.
Univariate and multivariate relationships between metabolic risk factors
8 with MA
In univariate logistic regression analysis, MA was associated with BMI, systolic and diastolic BP, FPG, BUA, TG and TC concentrations (Table 2) ; age, BUN, sCr, eGFR, HDL-C and LDL-C concentrations were not correlated with MA. However, in multivariate logistic regression analysis, only BMI, FPG, SP and BUA were associated with the increased prevalence of MA, the other markers did not persist as independent risk factors of the increased prevalence of MA (Table 2 ). Among them, FPG was the strongest and independent risk factor. In this equation, р is the probability that a person is predicted to have MA, given independent variables BMI, SP, FPG and BUA. The corresponding regression coefficients of these variables were 0.26, 0.05, 1.17 and 0.01, respectively. Given BMI=25, SP=130, FPG=5.6 and BUA=420, the response variable р is then equal to 0.62, which indicates the person has about 62% chance of having MA. Traditionally, the logistic regression probability is given the default classification decision threshold of 0.5, it is diagnosed as positive when the probability is greater than 50%.
Development of the regression model for predicting MA
Comparison of areas under the ROC curves of lipids ratio, UAlb, UACR and the regression model in predicting MA.
We performed ROC curves analysis for the regression model, UAlb, UACR and potential prediction markers (lipids ratio) in predicting MA. Their ROC curves were illustrated in Figure 2 . Table 4 Through the Youden index, the optimal threshold of 0.2 was found for the regression model to identify MA. 
Discussion
Our goal was to develop a relatively simple approach allowing prediction of MA in overweight or obese persons based on some routinely available data. Early identification of high MA risk of may lead to more successful intervention and management of CKD, and is beneficial to prevent further renal damage. 18 Our findings showed that predicting MA was feasible by using routine data, such as BMI, BP, FPG and BUA. These data can be easily obtained by physical examination and laboratory tests. The potential clinical utility of our findings was highlighted by the evidence that 17.6% of the overweight might have MA, and the absolute number of MA is considerable.
Our results indicated that a considerable proportion of the overweight is accompanied by one or more metabolic disorders, including impaired glucose tolerance, dyslipidaemia and hypertension, all of which were the important components of metabolic syndrome(MS). In addition to increasing morbidity and mortality of 11 cardiovascular disease (CVD) and diabetes mellitus (DM), 19 MS is strongly associated with the development of renal disease. 11 It is evident that multiple metabolic disorders promote the progression of MA and CKD. Chandie Shaw PK and colleagues demonstrated that obesity was the most important contributor to the risk of MA and CKD in nondiabetic South Asians, 20 Jing Chen revealed obesity and metabolic syndrome were related to MA and renal damage in Caucasians, 13 In several epidemic investigations, hypertension, hyperglycemia and dyslipidaemia were also strongly correlated with MA and renal damage. [21] [22] [23] Moreover, a recent study reported that BUA was the independent risk factor of MA. 24 In agreement with those reports in the 25 However, some studies showed that high triacylglycerol concentration was an independent predictor for the risk of progression of renal damage. 12, 26 This discrepancy could stem from lack of adequate statistical analysis, since triacylglycerol predicted progression of renal disease independently of BMI when individuals with normal BMI and microalbuminuria were pooled. In addition, our findings suggested that hyperglycaemia was the predominant risk factor, which indicated glycogenic control should be intensified for preventing MA and further renal damage, while the previous studies indicated obesity or hypertension was the most important risk factor of MA. 13, 20 Data regarding the effect of metabolic factors on MA are controversial. It is possible that MA is associated with the race and ethnicity.
Different population might confer different susceptibility on metabolic risk factors, and caused this discrepancy. 27 Our study data showed the prevalence of MA was relatively high in the overweight, which was consistent with the results from previous studies. 28 The actual number of MA cases is disturbing. Although screening UACR has been been debated for use in the general population, it is currently still an opinion, far away from as a general practice. 18, 29 Since an annual healthcare for the overweight or obese population is available, it is unacceptable that people with MA are not identified, thus miss the chance of early prevention of CKD, and suffer from ESRD in the end. Fortunately, nowadays there have been some efforts focusing on identifying the predictors of MA and preventing the progression of CKD. Currently, the standard method for identifying MA is UAER based on a 24h urine sample collection. UAlb and UACR are recommended to use as a screening tool for MA in the diabetes and hypertension. In this study, we identified four important predictors and developed the regression model for predicting the overweight subjects with and without MA. Compared to the gold standard of UAER, the model represented a good predicting test (AUC= 0.82), and a useful examination for screening MA in the overweight. At the traditional threshold, PPV of the model was greater than of UAlb, less than of UAER. For specificity, the model had comparative performance versus UAlb and UACR in diagnosis of MA.
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Furthermore, using the Youden index, we found the optimal threshold of the model for Chinese population. Compared with the traditional threshold, the model represented the optimal combination of sensitivity and specificity at the optimal threshold. For screening examination, more improvement is needed for sensitivity than specificity, so we chose a threshold of 0.1 for the model when sensitivity was 90% and specificity was 56.5%. With this threshold, 90% overweight persons with MA would be identified through the model, which would significantly reduce the proportion of missed MA.
In addition to the regression model for predicting MA, the lipids profile was also used to predict MA in the present study. A previous study reported that TG/HDL-C ratio was an alternative method to identify overweight individuals with insulin resistance. 30 Another earlier study suggested TC/HDL-C ratio can be used as a predictor of cardiovascular Disease. 31 In view of these positive data, we evaluated the performance of lipids ratio for predicting MA. Unfortunately, their performance was not ideal, and all areas of under ROC were less than 0.7(see Figure 2 and Table 4 ).
The present regression model has some attractive features when compared with traditional screening tool, including UAlb and UACR. Our regression model is based on routine healthcare data, therefore, it is an inexpensive tools for health care professionals and perhaps epidemiologists in identifying the overweight individuals who are at the increased risk of MA and CKD. Moreover, the probability can be predicted by computer, and therefore, the model can be easily applied in clinical 14 practices. We would recommend offering the overweight individual a primary screening of MA by applying the routinely available data. If it is positive, the individual with MA can be discriminated through the detection of UAER. Current screening protocols are only recommended for the diabetics, hypertension and old individuals.
Using current protocol, a considerable proportion of the overweight with MA won't be identified sooner enough.
There are several potential limitations in this study. First, the study subjects consisted of Chinese adult males. Therefore, the performance of the prediction model and thresholds for overweight females needs to be further investigated. Second, because of the cumbersome and error-prone nature of 24h urine collection, the present study is only a preliminary one. A larger scale population investigation was recommended for the improvement of the prediction model in future.
In conclusion, the prevalence of MA was relatively high, reaching up to 17.6% in Chinese overweight males. BMI, FPG, SP and BUA were the important predictors of MA and renal damage. The logistic regression model, including BMI, FPG, SP and BUA, was an effective tool of prediction MA for the overweight although it was not best tool compared to UACR and UAlb.
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Normoalbuminuria: UAER<30 mg/24h; Microalbuminuria: 300 mg/24h>=UAER>=30 mg/24h.
Participants with macroalbuminuria were excluded from this analysis. 
